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Disposition of Claims 

4) (3 Claim(s) 1-19 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) £<] Claim(s) 1 and 5-15 is/are rejected. 

7) |E Claim(s) 2-4 and 16-19 is/are objected to. 
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The instant application having application No. 10/605,616 has a total of 19 claims 
pending in the application; there are 2 independent claim and 17 dependent claims, all 
of which are ready for examination by the examiner. 

INFORMATION CONCERNING CLAIMS: 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1,5-15 are rejected under 35 U.S.C. 102(e) as being anticipated by U.S. 
Patent No. 6,845,432 B2 to Maiyuran et al. (hereinafter Maiyuran). 

1. In regard to claim 1, Maiyuran teaches: 

"A power saving cache comprising:" (e.g., see abstract; column 1, line 67; column 2, 
lines 1-5). 

"circuitry (e.g., see elements 140 and 180 in Fig. 1) to dynamically reduce the logical 
size of the cache in order to save power." (E.g., see abstract; column 1, lines 65-67; 
column 2, lines 1-5). Maiyuran teaches that by powering down cache modules and/or 
enabling cache modules based on microinstruction-by-microinstruction (UOP-by-UOP) 
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bases, the cache power consumption can be reduced. Powering down and/or disabling 
parts of cache circuits that are not participating in cache operations represent 
dynamically reducing the cache logical size as recited in the claim. 

2. In regard to claim 5, Maiyuran teaches: 

"further comprising means for maintaining coherency of data in the cache as the size of 
the cache is altered." (E.g., see column 2, lines 16-17). 

3. In regard to claim 6, Maiyuran teaches: 

"wherein some of the data in the cache is modified data, and the means for maintaining 
coherency includes means for handling said modified data." (E.g., see column 2, lines 
16-17; column 5, lines 12-26). For example cache coherency handled by using the 
cache state information. 

4. In regard to claim 7, Maiyuran teaches: 

"wherein the circuitry includes means for partitioning the cache in one of several ways to 
provide a desired configuration and granularity." (E.g., see column 2, lines 9-10; Figs. 
1 and 5). For example the cache organized (e.g., partitioned) in set of ways. 

5. In regard to claim 8, Maiyuran teaches: 

"wherein the circuitry includes means to power off sections of the cache." (E.g., see 
column 1, lines 67; column 2, line 1). 

6. In regard to claim 9, Maiyuran teaches: 
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"wherein the cache is a set associative cache with N-ways, and the circuitry includes 
means to partition the cache along said ways." (E.g., see column 2, lines 9-10; Figs. 1 
and 5-6). 

7. In regard to claim 10, Maiyuran teaches: 

"A method of operating a power saving cache comprising:" (e.g., see abstract; column 
1, line 67; column 2, lines 1-5). 

"using circuitry (e.g., see elements 140 and 180 in Fig. 1) to dynamically reduce the 
logical size of the cache in order to save power." (E.g., see abstract; column 1, lines 
65-67; column 2, lines 1-5). Maiyuran teaches that by powering down cache modules 
and/or enabling cache modules based on microinstruction-by-microinstruction (UOP-by- 
UOP) bases, the cache power consumption can be reduced. Powering down and/or 
disabling parts of cache circuits that are not participating in cache operations represent 
dynamically reducing the cache logical size as recited in the claim. 

8. In regard to claim 1 1, Maiyuran teaches: 

"wherein the cache is a set associative cache including N-ways, and the step of using 
circuitry to dynamically reduce the logical size of the cache includes the step of using 
the circuitry to partition the cache along the ways." (E.g., see column 2, lines 6-50; 
Figs.1). 

9. In regard to claim 12, Maiyuran teaches: 
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"wherein each of said N ways is individually powered." (E.g., see abstract; column 1, 
line 67; column 2, line 1). 

10. In regard to claim 13, Maiyuran teaches: 

"wherein the cache includes data, and the method comprises the further step of 
maintaining integrity of the data as the size of the cache is altered." (E.g., see column 
4, lines 14-26). Maiyuran teaches that dirty data (e.g., modified data) is protected when 
some ways are being disabled to save power The data integrity is maintained by using 
state information. 

11. In regard to claim 14, Maiyuran teaches: 

"step of powering off sections of the cache." (E.g., see column 4, lines 21-24). 

Maiyuran teaches that victim way (e.g., way containing dirty or modified) data may be 
enabled. All other ways may be powered down. 

12. In regard to claim 15, Maiyuran teaches: 

"wherein some of the data in the cache is modified data, and the step of maintaining 
integrity of the data includes the step of, before powering off one of the sections of the 
cache, saving any modified data in said one section of the cache." (E.g., see column 4, 
lines 18-24). The way that contains the modified or dirty data is enabled (e.g., not 
powered down). All other ways are powered down. 
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ALLOWABLE SUBJECT MATTER 

Claims 2-4 and 16-19 are objected to as being dependent upon rejected based 
claims, but would be allowable if rewritten in correct and independent form including all 
of the limitations of the base claim and any intervening claims. 

1. The primary reason for allowance of claims 2-4 in instant application is the 
combination with the inclusion of the following limitations: determining an optimal 
cache size for balancing power and performance. 

2. The primary reason for allowance of claims 16-18 in instant application is the 
combination with the inclusion of the following limitations: determining an optimum 
size for the cache given a set of power and performance criteria, and wherein the 
step of using circuitry includes the step of using circuitry to reduce the size of 
the cache to said optimum size. 

3. The primary reason for allowance of claim 19 in instant application is the 
combination with the inclusion of the following limitations: partitioning the cache in 
one of a given number of ways to provide a desired configuration and granularity, 
said given number of ways comprising fi) egual sized partitions, and fii) binary 
weighted with or without a constantly powered way. 

: IMPORTANT NOTE : 

I f the applicant should choose to rewrite the independent claims to include the 
limitations recited in either one of the claims, the applicant is encouraged to amend the 
title of the invention such that it is descriptive of the invention as claimed as required 
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be sec. 606.01 of the MPEP. Furthermore, the summary of invention and the abstract 

should be amended to bring them into harmony with the allowed claims as required by 
paragraph 2 of sec. 1302.01 of the MPEP. 

As allowable subject matter has been indicated, applicant's response must either 
comply with all formal requirements or specifically traverse each requirement not 
compiled with. See 37 C.F.R. § 1.111(b) and § 707.07(a) of the M.P.E.P. 

Conclusion 

The prior art made of record and not relied upon are as follows: 

1. U. S. Patent Publication No. 2003/0145239 to Kever et al. describes Dynamically 
adjustable cache size based on application behavior to save power. 

2. U. S. Patent No. 5, 761 } 715 to Takahashi describes Information processing 
device and cache memory with adjustable number of ways to reduce power 
consumption based on cache miss ratio. 

3. U. S. Patent Publication No. 2003/0061448 to Rawson f III describes Selectively 
powering portions of system memory in a network server to conserve energy. 

4. U. S. Patent No. 2003/0236948 to Erdner et al. describes Cache way 
replacement technique. 

Any inquiry concerning this communication should be directed to Hashem 
Farrokh whose telephone number is (571) 272-4193. The examiner can normally be 
reached Monday-Friday from 8:00 AM to 5:00 PM. 
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If attempt to reach the above noted Examiner by telephone are unsuccessful, the 
examiner's supervisor, Mr. Donald A Sparks, can be reached on (571) 272-4201. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
application may be obtained from either private PAIR or Public PAIR. Status information 
for unpublished application is available through Private PAIR only. For more information 
about PAIR system, see htto://oair-direct. usoto. gov . Should you have questions on 
access to the Private PAIR system, contact the Electronic Business Center (EBS) at 
866-217-9197 (toll-free). 
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